Introduction
The Chatterton Astronomy Department of Sydney University, in collaboration with the Astronomy Group of Imperial College (London), has carried out a program of speckle interferometry on the 3.9 m Anglo-Australian Telescope (AAT). Over 2 km of film were exposed during the two observing sessions in November and December, 1978 , and the analysis of this very large amount of data is being carried out at the present time.
We report here some preliminary results on a part of this program that was of particular interest to us. Observations with the Stellar Intensity Interferometer at Narrabri revealed a number of binary (or possibly more complex) stars that were previously thought to be single (Hanbury Brown, Davis and Allen 1974). The spacings of these stars were fully resolved by the interferometer at its minimum baseline of 10 m, and consequently it was not possible to determine the angular separations and position angles for these systems, although an estimate of the magnitude differences between the components could be made. From the fact that they were all resolved at a baseline of 10 m we can infer that the separation in all of these systems is greater than about 0"01. As the minimum resolution of the 3.9 m AAT is approximately 0"03, there was a good chance that at least some of these 'Narrabri' binaries would be resolvable by speckle interferometry using the AAT. One of these stars, 5 Vel, was in fact resolved, and is the subject of the present paper.
Previous Observations of 5 Vel 6 Vel (110) (standard binary star designation in the Innes catalogue) is a well-known multiple system, consisting of an AB system (magnitudes m v = +2.0, +6.6) separated by about 3" and of a faint pair (separation of 4", m v = + 1 1 , •+12.5), located about 70" away from the AB pair.
The AB system has shown little change over 60 years, as evidenced by the measures given in the Innes Catalog and the Index Catalog of Visual Double Stars (IDS). The separation p is approximately 3", and the position angle is gradually decreasing. The most recent measure given by the IDS is:p = 2:'6, 6 = 153° (1952). The (1970) has reported measures which indicate a somewhat smaller separation: p = 2"225, 0 = 153P47 (1952.902); 2: '198, 15420(1953.112 ).
The Narrabri interferometer indicated that the primary star was multiple, and if it is assumed to be a binary system, the data yield a magnitude difference for the pair of A/w = 1.3. The effect of the B companion on the observations was negligible.
The fact that the primary is itself a multiple star is consistent with the available photometric data. 6 Vel A is classified as an AO V star (Woods 1955; de Vaucouleurs 1957; Houk and Cowley 1975) ; however, the observed value of (B-V) = +0.04 (Blanco, et al. 1970 ) is greater than the value of (B-V) = 0.0 expected for a star of this spectral type, suggesting the presence of a companion of a later type. In addition, the combination of the trigonometric parallax of 0^043 ± 0:'007 (General Catalog of Trigonometric Parallaxes) with the V magnitude of the A component results in an absolute magnitude of about +0.1 ±0.4, which is somewhat brighter than the value M v -+ 1 which is predicted for an AO V star (Blaauw 1963; Crawford 1978.) Speckle Observations at the AAT The Imperial College Speckle Interferometer was mounted at the f/15 focus of the AAT and observations were made during the nights of 1978 November 14 -16 and 1978 December 19 -21. The interferometer has been described by Beddoes et al. (1976) . Basically, it consists of an image intensifier and cine camera which records many short exposure, highly magnified images of the star being observed. These images are subsequently analyzed by optical transform techniques to yield an 'interferogram', which for double stars exhibits a characteristic fringe pattern having a period inversely proportional to the binary separation. The position angle is found from the orientation of the fringe pattern; there is, however, an ambiguity of 180°.
5 Vel was observed on three occasions. Two films produced usable fringes, while the third did not. This last film was taken when the seeing was poor (3"-4"), and, while speckle interferometry is in general relatively insensitive to the seeing, special circumstances may make 8 Vel more susceptible to the effects of seeing. We shall return to this point.
The results are summarized in Table I . The comes (companion) at 3" has no effect on the data, both because of its distance (the field of the camera was only about 3" square) and because it is 4 mag fainter than the primary.
We have not placed errors on the measures, since there are uncertainties in the image scale, etc., which cannot be determined precisely. These errors should not exceed about 1%. The formal errors of the analog image processing are very small: approximately ±0"002 in the separation and ±0?5 in the position angle. Unfortunately, it is not possible to determine the magnitude difference Am from data obtained by the cine camera technique. The fact that the fringes exhibited quite low contrast is however not inconsistent with the Narrabri observation that Aw is appreciable. The large separation is possibly the reason why no fringes could be detected when the seeing was poor. It is generally assumed in stellar interferometry that light from each point in the source suffers the same aberrations when passing through the turbulent atmosphere of the Earth. Clearly this is an approximation and will be valid only if the source is sufficiently small. The critical size is usually termed the 'isoplanatic patch', and is estimated to be of the order of 1" (Young 1974) . It is seeing dependent, and although the exact effects are rather complicated (Fried 1979) , speckle interferometry breaks down when the source dimensions exceed the isoplanatic patch. Given the rather wide separation of 8 Vel A, it seems plausible that anisoplanatism could cause the fringes to disappear when the seeing was poor. This same effect may be partially responsible for the low fringe contrast observed on the other nights.
From the available data we estimate that 5 Vel A should have a period of a few decades, and the system clearly warrants further study.
